Summary
An outbreak of tuberculosis in a nonhuman primate 00108Y involved 11 of 91 (12'1%) baboons (papio . ursinus). Tuberoulin tests identified 80%, X-ray screening 10% and throat swab bacteriology 30% of diseased animals. Cough was a misleading indioator of tuberc~ulosis. Stress resulting from experintental interference with animals was unrel~ted to disease development. Twice as many females as males were attacked. Screening and propl1ylactic, therapeutic and preventive measures are discussed.
Despite the absence of tuberculous infections in primates in their natural environment there can be little doubt that in captivity this group becomes the most susceptible of all animals to tuberculosis. Many institutions around the world have frequently suffered severe losses from epizootics of tuberculosis in primate colonies, with outbreaks typically involving approximately 30% of animals before disco~ry (Ind.zhiiaet a1.l 1977; Keeling, Froehlich & Ediier, 1969; Lindsey & Melby, 1966) .
A questionnaire survey by Fourie & Kleeberg (978) reported low attack rates in South African primate colonies. However, with larger and more sophisticated captive primate colonies now being established in South Africa, a rise in attack rates can be a.xpected to occur, especially in the light of the relatively high prevalence of respiratory tubercu]osis in the major proportion of the South African human population. Fourie & Kleeberg (1978) also gave a review of published reports on the prevalence of tuberculosis in various laboratory species, the pathogenesis of animal tuberculosis, the detection of tuberculosis cases and the control and treatment of tuberculosis in animals. This followed a review of the world literature on tuberculosis in carnivores (Snider, 1971) , simian tuberculosis in the United States of America (Kaufmann, Moulthrop & Moore, 1975) and a comprehensive discussion of tuberculosis and other mycobacterioses in animals (Kleeberg, 1975 Human-type tuberculosis occurred in 11 animals, all of them baboons from the nonq uarantine outdoor group. Frequent conta,ct occurred between the indoor and outdoor baboons and consequently both groups, total.l.ing 91 animals, have been regarded as part of the population at risk of tuberculosis infection. The rest of the primate colony was therefore not oonsidered in the calculation of attack rates.
After the first case of tuberoulosis was disc overed in March 1982 at the autopsy of a female baboon, baboons were tuberculin-tested with 1000 TU and monkeys With 500 TU RT 23 tuberculin. Tuberculin was administered intrad ermaUy in the eyelid and the animals examined: daily for 3 days. Partial or complete closing of the eye was regarded as positive indication of infection. In addition, chest X-ray examinations of all animals were performed and laryngeal swabs taken for bacteriological investigation.
Tuberculous suspects were euthanazed and autopsied. Affected organs were identified and bacteriOlogically, and in some cases bistolo&icaUy, investigated.
Results

Screen.ingand diagnosis
Three screening procedures for the detection of tuberculosis are available, the tuberculin test being considera.bly more sensitive than either chest X-rays or throat swab bacteriology. Additionally., diagnosis may be confirmed by the gross pathOlogical appearance or by histological examination or hacteriolo&ical investigation of affecte.d tltSsuas. Housing facilities for the baboon population under consideration consist of outdoor cages arranged in blocks of 12 units each. Table 3 gives the tuberculosis attack rates according to cage arrangement. The 11 cases (12'1 %) of tuberculosis were positive report on any procedure should be regarded as confirmation of disease. Prominent tubercles on lungs, pleura and kidneys were seen at autopsy. Pulmonary hilar lymph nodes were usually heavily infiltrated.
Radiologically, a mottled appearance and enlarged hilar lymph node is suggestive of tuberculosis. However, this manifestation is rare. Tuberculosis in primates tends to disseminate to other organs rather than to manifest in the lungs, as is predominantly the case in human adults. Disseminated disease with little respiratory involvement is also common in human infants_
In man persistent cough for more than 2 weeks is a good indicator of tuberculosis. However, it seems to be of little value as a screening measure in baboons. scattered throughout the colony, suggesting a common source to which the whole colony had been exposed, e.g. an animal handler rather than a tuberculous primate had acted as index case from which the epidemic had spread through animal-toanimal contact. The latter mode of transmission may, however, have played a role in Blocks C and D. Block D with 36'4% involvement probably had the longest exposure to the tuherculous source. Males and females were evenly balanced in the colony, but significantly different attack rates are evident in Table 4 . Almost twice as many females as males were attacked, a phenomenon which is exactly opposite to that seen in man.
Stress in human beings infected with tubercle bacilli is known to be a predi::posing factor in the development of active disea~e. Stress, measured Table 4 . Sex-specifictuberculosisattack rates here as the number of consultations experienced by each baboon, is seen in Table 5 not to have played a significant role in the development of the disease.
Disctlssion
Before the outbreak of tuberculosis in the primate colony, preventive measures at the Centre included annual tuberculin testing and, when necessary, clinical examination of all animal handlers. Face masks and clean clothing were Obligatory when the primate area was entered. Primates were tuberculintested during quarantine periods only.
Following the tuberculosis epidemic, 6-montWy bacteriological and radiological screening of handlers and cage cleaners was instituted, and an awareness of persistent cough and weight loss was encouraged amongst tke staff. Casual visitors to the colony are no longer allowed and aU primates are now tuberculin-tested 3-monthly. Prophylactic or therapeutic meaSures may be .applied if the potential experimental vaLue of the animal warran ts them. In our study all affected primates were euthan.azed and autopsIed in order to control the results of the screening tests. Table  6 summarizes the screen.ing prophylactic and therapeutic measures available for primates.
BeG vaccination may be effective in saf&guarding primates against infection for up to 3 months. This prophylactic measure is useful when short-term proj,ects are under way and uncertainty exists about the pOSSible exposure of animals to tuberculous sources, e.g. when animals are taken out of the animal unit so that special procedures maybe performed. Otherwise, or additionally, isoniazid (INH) may begi:'ven prophylactically. Tuberculous baboons and vervet monkeys may be successfully treated with INH either alone or in combination with rifampicin. However, monotherapy with INB: may in many cases lead to bacillary resistance to the drug. INH in combmation with rifampicin is highly bacterkidal and animals treated with this regimen re.oover more rapidly. 
